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General Notes
Table 1. Approximate Amounts of Formax Required for Birds of
Various Sizes
Cavi^

Cranial Cavity

Each Pectoral Muscle

Marsh Wren

0.05cc

0.15cc

0.25cc

Purple Finch

0.10

0.40

0.60

Short-billed

Abdominal

Sharp-shinned

Hawk

0.30

1.30

1.60

Bobwhite Quail

0.30

1.40

1.90

Roadrunner

0.50

Z.00

3.50

. Positioning and pinningof a Formax preserved specimen.
Note position of S-shaped support inmouth and throat.

Figure 1

MARTIND. FLOYD and GARYA.HEIDT, Dept. of Biology,University ofArkansas

at Little Rock,

LittleRock, AR 72204.

TRICHOMES OF SOME MEMBERS OF THE LOASACEAE, A SCANNING ELECTRON MICROSCOPE STUDY
.The plant familyLoasaceae contains herbs, shrubs, and some woody vines. The leaves are alternate or opposite, entire or variously divided,
and generally covered with rough bristly or barbed hairs. Fifteen genera of about 250 species are native to the Americas, and one species to
Southwest Africa.
Metcalfe and Chaulk (1950) have presented a summary of the known trichome types; however, most of this seems to have been from the work
of Solereder (1908). Thurston and Lersten (1969) and Thurston (1969, 1974) provided data on the stinging emergences of Loasa tricolor. Thompson (1963) and his co-workers (Davis and Thompson, 1967; Ernst and Thompson, 1963; Thompson and Roberts, 1971 ;and Thompson and Zavortink, 1968) have supplied taxonomic data on species ofLoasa of the United States; they have done only limited work with trichome morphology.
They worked with trichomes on all parts of the plant, and provided an illustration of the dendritic or candelabra type as described by Payne
(1978). Hill(1975, 1976, 1977) worked with the seeds, and Jensen et al (1978) have recently worked with protein chemistry and chromosome numbers of the group.
This report provides some new morphological data concerning the types of trichomes, employing the scanning electron microscope.
species of Mentzelia was examined from live material, four species of Mentzelia and one of Loasa were rehydrated from herbarium
rial, and all other specimens were from pressed herbarium materials. The livingleaf samples were fixedinCRAF V solution, dehydrated with
fied DMP,and critical point dried from CO2. The rehydrated specimens were prepared byplacing them in water which was then heated until
ample dropped to the bottom of the container. After soaking there for one week, they were dehydrated withDMP and critical point dried
COi. Allspecimens were then mounted onto stubs and coated with approximately 50 A of carbon and 50 A of 40/60 gold palladium by
urn evaporation. They were then examined and photographed in a Cambridge S-600 using Polaroid 665 P/N film.
trichomes observed during this study which appear to be different from those described in the literature are numerically listed below
g withthe genus from which they were observed:
1. Ananchor trichome with elongated, downwardly directed barbs alternately arranged on the stalk. Eucnide. Fig. 1.
2. Very elongated, pointed trichome covered with small, oppositely or whorled upwardly directed spines. Mentzelia. Fig. 2.
3. Short conical-shaped with straight barbs in whorls, and anchor-like cap, and a raised, apparently multicellular base. Mentzelia. Fig. 3.
4. Long tapering trichome with spines pointing straight out and seemingly randomly arranged. Petalonyx. Fig. 4. There may be two different sizes within this group.
5. Long tapering trichome with elongated horizontal protuberances randomly arranged. Loasa. Fig. 5.
6. Thin tapering trichome withoutward pointing spines which do not extend to the apical end. This type is attached to a large, flat basal or
accessory cell. Mentzelia. Fig. 6.
These types give only apartial presentation of the data gathered. Figures 7-10illustrate apicalportions of trichomes seen on otherwise similar
trichomes. Further investigation must be completed before a clear understanding of these observations can be achieved.
Although Loasaceae trichome morphology has been organized into groups of six unicellular forms and one multicellular form, this examinausing the scanning electron microscope has revealed trichome morphology that does not satisfy previous criterion.
Several other modifications not presented here also have been observed, but it is not yet known whether these are developmental stages or
distinct forms. A study utilizing livingspecimens is in progress from which it is anticipated that the developmental stages of some of these trichomes can be determined. From current morphological data, it appears that a classification system dividingLoasaceae trichomes into at least
the following four (4) majorcategories wouldbe more appropriate:
1. Stinging emergences
2. Simple acerate to attenuate, of variable length, withor without tuberous swelling
3. Branching or candelabra type
4. Attenuate anchor hairs, with categorization based upon:
a. Apex form
b. Barb type and arrangement on shaft
c. Length of shaft
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Figures 1-10. Trichome types. Fig. 1 Anchor type withalternate downward pointing barbs fromEucnide (X300). Fig. 2. Very elongated typeLong
small upward barbs fromMentzelia (X500). Fig. 3. Conical capped form with straight barbs and raised base from Mentzelia (X500). Fig. 4.
tapering trichome with straight spines from Petalonyx (X500). Fig. 5. Elongate trichome withhorizontal protuberances from Loasa (X500). Fig- f>.
Tapering barbed trichome and flatbasal cell fromMentzelia (X200). Fig. 7. Smooth anchor type apex. Mentzelia (X2000). Fig. 8. Sunken anchor
type apex. Mentzelia (X2000). Fig. 9. Pointed anchor type apex. Mentzelia (X2000). Fig. 10. Hooked type apex. Mentzelia (X2000).
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A NOTE ON THE FOOD HABITS OF SELECTED RAPTORS FROM NORTHEASTERN ARKANSAS

Early work inornithology was, by necessity, almost entirely observations on the natural histories of species. During the first third of this century many studies were devoted to the food habits of avian species with special emphasis on the dietary constituents of raptors (Allen, 1924;
Bailey, 1905; Brodkorb, 1928; Cahn and Theodore, 1930; Errington, 1930, 1932a and 1932b; Steidl, 1928; Sutton, 1929; and others). Although in
recent years ornithological emphasis has been focused on the more quantitative aspects of avian biology such as energy budgets, competition,
habitat structure and niche relationships, there still is a need to update and augment our knowledge of the feeding habits of raptors. This is particularly true as the amount of suitable habitat dwindles, due to expanded agricultural practices, and more emphasis is placed on biological control
inagriculture.
This report is based on the stomach contents from 10 species and 38 individual raptors found dead in northeastern Arkansas during the past
years. Table 1 lists the raptor species and the food items collected from each. Three of the species require further comment.
The most numerous species collected was the Screech Owl (Otus asio) which was primarily insectivorous, with insects constituting 84% of all
food items, followed by small mammals (6%), birds (6%) and amphibians (3%) (Table 1). This agrees closely with Pearson et al. (1936) who reported insects to be the major fooditem for the species, withbirds accounting for 17% of the diet. Allen (1924), however, reported birds to be the
most abundant food brought to young in the nest, with insects ranking second. Allof our specimens were collected in the fall and winter which
possibly accounts for the discrepancy. In addition, Allen's samples consisted of food remnants (feathers, etc.) left in the nest which would underestimate insects since most would be swallowed whole. This species is clearly the most beneficial to agriculture since all arthropods recovered
were phytophagus insects except two, a wasp (Hymenoptera) and a spider (Arachnida).
second most abundant raptor collected was the Red-tailed Hawk (Buteo jamaicensis) (Table 1). Small mammals comprised 93% of the
with the remainder being amphibians. Lowery (1955) also reported small mammals to be the most abundant food taken by the Red-tail
'M.3%), followed by birds (17.6%), insects (10.5%), amphibians and reptiles (6.1%) and aquatic forms (1.5%).
A third species, the Cooper's Hawk (Accipiter cooperii), although represented by only 3 specimens, displayed a large variety of food items
'Table 1). Amphibians and reptiles made up 50% of the diet followed by insects (37.5%), birds (6.25%) and mammals (6.25%). The low number
°f birds and the high number ofinsects is surprising since this species is commonly thought to feed primarily on birds. Our findings, in fact, are the
averse of that reported byLowery (1955) who listed the diet of this species to be birds (77.0% ),mammals (18.7% ), insects (3.3% )and amphibians
110%). This discrepancy either could be related to our small sample size or could represent a more opportunistic nature of the hawk, which, perhaps in the absence of "preferred" food items, willtake whatever is available.
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